Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.011 Å; disorder in main residue; R factor = 0.064; wR factor = 0.193; data-to-parameter ratio = 13.6.
In the title compound, [Cu(ClO 4 ) 2 (C 12 H 13 N 3 )(C 2 H 3 N)], the Cu II atom is six-coordinate in a Jahn-Teller distorted octahedral geometry, with coordination by the tridentate chelating ligand, an acetonitrile molecule, and two axial perchlorate anions. The tridentate ligand bis(2-pyridylmethyl)amine chelates meridionally and equatorially while an acetonitrile molecule is coordinated at the fourth equatorial site. The two perchlorate anions are disordered with site occupancy factors of 0.72/0.28. The amine H is involved in intramolecular hydrogen bonding to the perchlorate O atoms and there are extensive but weak intermolecular C-HÁ Á ÁO interactions.
Related literature
For related literature, see: Belle et al. (2002) ; Gultneh et al. (1999) ; Humphreys et al. (2002) ; Palaniandavar et al. (1995) .
Experimental
Crystal data [Cu(ClO 4 ) 2 (C 12 H 13 N 3 )(C 2 H 3 N)] M r = 502.75 Monoclinic, P2 1 =c a = 8.3046 (16) Å b = 31.453 (4) Å c = 8.4978 (11) Å = 118.646 (10) V = 1948.0 (5) Å 3 Z = 4 Mo K radiation = 1.45 mm À1 T = 293 (2) K 0.45 Â 0.21 Â 0.07 mm
Data collection
Bruker P4S diffractometer Absorption correction: scan (North et al., 1968) T min = 0.757, T max = 0.964 (expected range = 0.709-0.904) 4638 measured reflections 4347 independent reflections 2718 reflections with I > 2(I) R int = 0.030 3 standard reflections every 97 reflections intensity decay: <2% Refinement R[F 2 > 2(F 2 )] = 0.064 wR(F 2 ) = 0.193 S = 1.04 4347 reflections 320 parameters 92 restraints H-atom parameters constrained Á max = 0.49 e Å À3 Á min = À0.46 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày; Àz; (ii) x; y; z þ 1; (iii) x; Ày þ 1 2 ; z þ 1 2 ; (iv) Àx þ 1; Ày; Àz; (v) x þ 1; Ày þ 1 2 ; z þ 1 2 ; (vi) x þ 1; y; z; (vii) x; y; z À 1. Bis(2-pyridylmethyl)amine (L 1 ) has been used as a chelating ligand for several metal ions, as a single unit, or as two or more units bridged by other groups (such as m-xylyl spaces or aliphatic hydrocarbon chains) through the amine N atom (Gultneh et al., 1999; Palaniandavar et al., 1995; Belle et al., 2002; Humphreys et al., 2002) . We report here the structure of the copper (II) complex of the ligand L 1 . The complex was synthesized by the reaction of L 1 with Cu(ClO 4 ) 2 ·6H 2 O in acetonitrile.
The crystal structure shows that Cu II is six-coordinate in a Jahn-Teller distorted geometry with coordination by the tridentate chelating ligand, an acetonitrile molecule, and two axial perchlorate anions ( Fig. 1.) . The tridentate ligand L 1 is chelating meridionally and equatorially while an acetonitrile molecule is coordinated at the fourth equatorial site. One axial perchlorate group is at a Cu II -OClO 3 − distance of 2.455 (9) Å while the other is at 2.828 (5) Å consistent with its expected (Table 1. ).
Experimental
The title compound, bis(2-pyridylmethyl)amine copper(II) acetonitrile bis(perchlorate), was obtained by refluxing bis(2pyridylmethyl)amine (2 mmol) and copper(II) perchlorate hexahydrate (2 mmol) in 200 ml of acetonitrile for 1 h. The product deposited on cooling the solution. Suitable crystals suited for crystallographic structure determination were obtained by slow diffusion of diethyl ether into the nitromethane solution of the complex.
Refinement
The two perchlorate anions are disordered such that O11 and O21 are unique and the remaining O atoms are disordered over two conformations with occupancy factors of 0.708 (9), 0.292 (9) and 0.73 (3), 0.27 (3), respectively. The H atoms were idealized with an N-H distance of 0.91 and C-H distances were idealized at 0.93 (aromatic C-H), 0.96 (CH 3 ), and 0.97 (CH 2 ) Å and U iso (H) = 1.2U eq (C) (1.5U eq (C) for the CH 3 protons). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. supplementary materials sup-9 
Special details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
